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INTRODUCTION
The purpose of my thesis is to make an initial investigation
into how changing demand for labor affects the opportunities
available (jobs) in the labor market, and to test the usefulness
of an occupation by occupation input-output model in analyzing
this data. Using this type of input-output model, I will look at
national labor markets in a new way. I will analyze the low
income and low status occupations; specifically, non-farm labor
and service occupations as defined by the U.S. Census. The data
set for this study is the Panel Study on Income Dynamics (PSID).
The model I will use is a special form of the input-output
model used in economic research. The model is used to trace the
vacancy chains that arise in the labor market. Vacancy chains
are methodological abstractions that are easier to measure and
predict than movements of individuals. A vacancy chain is
initiated when an incumbent retires and the position is retained,
or when a new position is created. Open positions in the labor
market are referred to as vacancies. As long as employed persons
are recruited to fill each vacancy, a chain of job vacancies will
be created, because workers, when leaving jobs, must be replaced
when they move into new jobs. This process creates a chain of
moves which continues as long as employees are recruited from
inside the labor force. Recruitment of an unemployed individual
will end the chain of opportunities. In the case of a vacancy
chain originating from a retirement there can be a whole chain of
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opportunities without a single job creation.
Adequate analysis of policy issues regarding the changeing
structure of occupational opportunities has been limited by the
absence of appropriate quantitative methods. Initial work in
this direction has been done by Roderick Harrison of Harvard
University (see chapter on the model for a fuller explanation of
the mathematics involved). I will take a brief look at this
macro level methodology and then make an exploration of some of
the underlying processes taking place in the labor market. It is
the presence or absence of stability in these underlying
processes that will determine if this input-output type model
will accurately predict the occupational mobility of labor.
It is possible that a vacancy which arises in one occupation
can affect the other occupations by creating a series of job
moves for labor market participants. Each move will appear as an
opportunity to the mover. To job changers the new openings are
as good as new jobs; that is, there is no difference as long as a
position exists. These openings will appear as opportunities for
those seeking the positions, but as long as the openings are
filled with those who are currently employed, no unemployed
person enters the labor market. Movement within the labor market
will make the market appear to have more new jobs than are
actually being created. This process is illustrated in the model
by the vacancy chain and job multiplier.
These chains of job vacancies might start in the managerial
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occupation but could end anywhere. The result could lead to a
job for someone in a service occupation. I will analyze these
moves and their meaning in the service and unskilled labor
occupations. I will analyze who stays in these occupations, who
leaves, and who arrives.
If regular patterns of vacancy chains can be predicted, then
this chain of opportunities will reflect the standard recruitment
patterns of occupations, and these should be different by
occupation. Assuming stability, for each vacancy that arises it
will be possible to estimate the mean number of moves made in the
labor market. This is the mean passage time. This configuration
of the input-output model will make it possible to observe the
demand for labor in occupations (rather than the traditional way
of demand by industry), and by estimating vacancy chains, to
observe the normal recruitment pattern of labor by occupation.
I will focus on the occupational groups of unskilled labor and
service, because of the recent changes in employment and
occupational opportunities that have arisen in them due to the
structural changes in the economy. These structural changes have
been characterized as reflecting a transformation from a
manufacturing to a "post-industrial" service economy. This
tranformation has been of concern to both social scientists and
policy makers who would like to better understand the potential
results of this ongoing process. Occupationally, one result is a
decline in the number of traditionally unionized blue collar jobs
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and an increase in the managerial, professional, technical, and
service occupations. Although I will not analyze this, it will
show up in the occupational demand for labor. Occupations that
are suffering from the economic tranformation will have fewer
recruitments and a greater number leaving for other occupations.
Occupations that are expanding should have a greater number of
recruitments.
My interest in this methodology stems in part from a basic
disagreement with micro-economic assumptions about why people
work. If we were to believe those assumptions we would assume
that people only work because wages are high enough to lure the
lazy human being away from the pursuit of leisure activities. In
actuality we work for many reasons and we choose occupations for
reasons other than income. There are many social and
psychological reasons for working and choosing the occupations we
do. Many are not so much the products of individual
characteristics as they are the product of macro social
processes. Why is it that most women enter the labor market as
sales or clerical workers? Why do people from "working class"
backgrounds most often seek work in high paid blue collar jobs?
Why do people from "middle class" backgrounds most often go to
college? Why are blacks usually found in low status jobs? We
categorize answers to these questions as discrimination--by
gender, class and race. The result is that the labor market is
stratified even before we start looking for our first jobs.
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Politicians and policy makers who make public statements about
employment often only concern themselves with the number of jobs
created. This is an oversimplification that leads to a
misunderstanding of the labor market. Along with new jobs
appearing and old ones disappearing, changes are constantly going
on. There can never be a fixed number of positions in the labor
market but rather an environment in flux with job creations and
destructions consistant with a constant size. Policy makers
often talk about jobs but not about what kind or the needs of the
local population. Jobs are not homogenous and people do not look
for them as though they were. Few people approach the job by
thinking, "there are x number of job vacancies, I think I'll find
one." We think of occupations and possible careers, our previous
experience, and level of education. More precisely, we assume
that some type of stratification exists, and that there is a
place (level) where we are suited or interested in working.
Implicitly we think in terms of opportunities, not jobs. A job
is simply an opportunity for career advancement. A career or
non-career job is found in a specific occupation that is thought
of as having a general set of qualifications.
The usually static nature of the labor market assumed by policy
makers can potentially lead to poorly planned policies of
economic development. If policy makers promote the introduction
of industries with job mixes that are not suited to the
educational and skill level of the local population, then the
policy will promote employment for people outside, and will force
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either unemployment or employment in lower wage/skill work, or
migration upon the local market. The methodology I am testing
gives a fuller picture of the labor market by observing the
potential results of job creation upon job opportunities and
occupational mobility. If the vacancy chains and multiplier are
stable it will be possible to project the effect upon the labor
market of future changes in occupational demand for labor.
I hope to find that the methodology to be used in this analysis
will lend itself to use in policy analysis. At the very least it
is an interesting sociological tool for analyzing how
institutions and occupational stratification defines and limits
mobility in the labor market.
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THE MODEL
The model I will use is based on one outlined by Harrison White
in his book Chains of Opportunity: Systems Models of Mobility in
Organizations. The model is mathematically the same as White's,
but has different assumptions, which have been developed by
Roderick Harrison. Harrison's model is referred to as an
opportunity model while White's model is referred to as a vacancy
model. The difference is due to the intended application of the
models. The vacancy model is aimed at analysis of job turnover
in organizations, while the opportunity model is for use in
analyses of national occupational structures.
White defined four types of systems:
"1. Tight systems: limbos are shorter than
vacancies; men move with little or no interval from one
incumbancy to the next whereas some time is required to
fill vacancies.
2. Loose systems: vacancies are shorter than limbos;
vacancies are usually filled at once whereas men spend
some time floating in a limbo status between successivejobs.
3. Coordinated systems: vacancies and limbos are both
negligible in length.
4. Matchmaking systems: limbos and vacancies are (on
the average) comparable and substantial in length
(note: some part of the defined system of jobs if
examined separately might fall within this type
although the whole system is tight or loose)" (White,
p. 8).
The vacancy model assumes a tight system. White identified and
defined jobs seperately for the individuals who occupied these
positions. He also followed the actual person in the job. This
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is not necessary for calculating the model's equation but he used
this information to check the accuracy of his estimated chain
lengths. Each job stratum is composed of an homogeneous set of
jobs. For a system to be "tight" its members must never be left
in a state of limbo (limbo is defined to mean no job or position
in the system). There are no limbos in the system when
individuals move into vacancies as soon as they leave their
current positions. A "tight" system is likely to be maintained
only if there are no quits. The only individuals who leave jobs
are those who go to other positions in the organization. This
type of situation could only occur in the highest levels of
bureaucracies found in large companies, governments or churches.
White's assumption is that individuals can only move when
"pulled" by vacancies in the organization, that movement around
the organization is between jobs and that these jobs are located
in different strata according to their "level" in the
organization. Vacancies only enter the system by the retirements
of personnel or job creations. However this is sufficient to
create chains of moves, where individuals leave their jobs to
fill vacancies, creating job openings throughout the system,
which in turn generates mobility that is dependent upon
vacancies. Individual chains of moves (observed as vacancies)
would occur when the new position is created or an incumbent
retires. The organization would find a replacement who moves
into the newly vacant position. The vacancy then would move into
the incumbent's former position. Vacancies are conceptual
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entities; they move in the opposite direction as do people. This
process is the path of vacancies throughout a system. Because
individuals are assumed to move when "pulled" from their
positions into the vacant positions, White's method models a
chain of vacancies.
White's vacancy model represents this stratified system by
using an embedded, discrete time, first order markov chain for
vacancies. Vacancies arrive in a system by occupying some job,
and can move to other jobs in the same or different strata,
and/or to the outside. Each job stratum is considered to be
comprised of one type of (homogeneous) job. Each vacancy that
arrives in a stratum must move independently of the others and of
its prior history, to another level or to outside the system,
with conditional probabilities q rc (row, column) and q ro (row,
outside) respectively. This makes it possible to determine the
total number of vacancies arising in the system due to the
initial requirements and job creations.
Vacancies are assumed to arrive in a single cohort at the
beginning of each time period (usually one year). They are
counted and represented in a row vector F(t), that is a 1 by S
(number of strata) vector. The number of arriving vacancies in
each cohort sets off waves of "moves" by vacancies. The first
wave of personnel redistribution would be represented as F(t)QI
the second wave as F(t)Q 2, the hth as F(t)Qh. The total number
of vacancies generated, represented in row vector M(t) would be
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obtained by summing each wave from h = 0 tocsO. The result is
the fundamental equation for vacancy models:
1. M(t) = F(t) (I-Q)~1
la. M(t) = [F(t)] L i
I -Q
where the sum of the infinite series of vacancy waves is
represented by the formula for the multiplier effect (I-Q)~ 1.
Above M(t) stands for the total number of vacancies generated.
F(t) is for the initial cohort of vacancies arriving via
retirements and new jobs. (I-Q)~ represents the multiplier
effect or the subsequent waves of moves made in the system as a
result of the first cohort of arrivals. The sum is the total
number of vacancies M(t) arriving in each stratum.
In equation 1, the mobility process is formally represented as
generated by vacancies that arrive by retirements and new
positions. Once the transition matrix has been calculated it is
possible to estimate, by calculating mean passage times, the
average number of vacancies created in the system by a retirement
or job creation arriving in each stratum.
The assumption in White's model is that each vacancy has a
stationary probability of moving to another stratum according to
which stratum it currently resides in. Any vacancy moves
independently of all other vacancies. Vacancies have a stated or
assumed time limit (i.e. one year), after which the position is
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assumed to be abolished. Because vacancies arrive continuously,
the time limit set would be an artificially created boundary
defining cohorts of vacancies. The diagonals represent the
probability of moves to other jobs in the same stratum.
White tested this model on clergy in three Protestant
denominations and found it useful in predicting the outcome of
the vacancies in the system. He did not perform any statistical
tests because he did not use a random sample but instead sampled
entire chains by following their paths of vacancies throughout
the system. This made statistical tests difficult. He simply
compared the predicted outcomes against the observed outcomes.
This lack of statistical testing created some controversy.
Opportunity Models:
The opportunity model as defined by Harrison is mathematically
the same as the White vacancy model. However, because national
occupational structures are not "tight" or decomposable into
identifiable jobs, different assumptions must be made when using
opportunity models. Clearly, due to quits, lay-offs, and periods
of unemployment between jobs, national labor markets do not fit
White's definition of "tight". National labor markets contain
too many unstable jobs, many of which are tailored to individuals
or are simply self-employment. An unstable job is one whose
characteristics depend on the individual who occupies the
position rather than on a defined set of responsibilities.
Another (and more important) difference in the analysis is that
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in the vacancy model, White identified the movement of specific
vacancies and individuals between identifiable jobs as well as
between strata.
A model of national occupational structures might be
conceptualized as being similar to the "matchmaking" system as
defined by White, but this would require a more complicated
model. There are two important problems that must be solved in
the transition from vacancy to opportunity models. First, the
ability to identify individual jobs is lost, and second, due to
quits and layoffs, there are substantial limbos between jobs
which complicates this process. In order to use concepts from
the vacancy model new assumptions must be introduced so that the
opportunity model represents a "tight" system and can therefore
make use of equation 1.
The reason for redefining the assumptions in the opportunity
model is the problem that arises because there are no longer
distinguishable jobs. Only net changes in stratum size can be
calculated in the opportunity model. The occupational strata
used for this study are the same as defined by the U.S. Census.
This assumes that the skills and qualifications needed for these
jobs are more similar to each other than to the job holders in
the other occupations (occupational strata are homogeneous), and
occupations rather than the individual jobs are treated as
"fixed." In the model we substitute aggregate change in the
strata for observation of the actual job creations and abolitions
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that take place. An example of an occupational stratum is
service workers. One assumes that this stratum must maintain and
acquire labor in order to meet demand for labor necessary for it
to satisfy the demand for goods and services that is taken as
exogenously predetermined. The net change represents some
unknown number of job creations, abolitions and terminations.
Because individual job creations, abolitions and lay-offs can not
be identified in this type of analysis (they are unseen
micro-processes) they are simply taken as the net change in
stratum size. This is assumed to be the occupational demand for
labor. Demand for labor within each stratum is exogenously
generated, "in the form of denumerable but indistinguishable
occupational opportunities." (Harrison, 1983 pg. 9)
To distinguish aggregate demand for labor from vacancies in
individual jobs, the formula used in the opportunity model is
modified so that:
2. M(t) = D(t) (I-Q)-1
This differs from the vacancy model in two respects. D(t) stands
for net demands for additional labor in each stratum, while F(t)
stands for individually identifiable vacancies. Additionally,
the Q matrix in opportunity models is a zero diagonal matrix. In
this model it is also possible to have a negative D(t) net demand
for labor.
Similar to White's vacancy model, in each strata, now defined
as occupations, the net demand for labor is represented in a 1 by
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S row vector, D(t). The demand for labor is recruited from
outside the stratum, either from inside the labor force or from
outside the labor force, with probabilities q rc, q ro. But
instead of abolishing unfilled positions they are netted out in
the calculation of stratum size. The calculation for M(t) is:
2a. M(t) = (NEWJOBS + RETIREMENTS - ABOLITIONS) (I-Q)
In the opportunity model it is only possible to identify the
aggregate movement of individuals between the strata. However,
although the White analysis does identify the individual jobs,
the information is not used in equation 1. (The information is
used to measure, identify and test chain lengths.) Because the
formula only models the aggregate movements, the same model can
be used for both vacancy and opportunity models.
Estimates of the demand for labor by occupation can be made by
comparing the difference between results derived with the pooled
Q matrix and the observed data. The Q matrix contains the
probabilities of recruiting labor from outside the labor market,
and from the other occupations inside the labor market.
2b- b
q = cr r = 1 to s, c = 0 to s, r = c, M = rowsum
rc Mr
Each row of the Q matrix has a probability of 1, each row cell
contains the row probability of recruiting a new entrant from the
outside the labor market or from other occupations. The pooled Q
matrix or aggregate is derived by adding all the elements of the
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yearly matrices to get an aggregate matrix. The aggregate Q
matrix is used in equation 2 to estimate M(t). The differences
between the estimated M(t) and the observed M(t) are calculated
and compared with the standard deviations.
The mean passage time is calculated by post-multiplying (I -
Q) by a unity column vector. This would give the mean expected
number of moves or opportunities generated in each stratum per
opportunity initiated by a retirement or job creation.
Interestingly, opportunity models are just a special case of
input-output models developed by Leontief, where (I-Q)~1 is
generally known as the Keynsian multiplier. Vacancy, opportunity
and input-output models all formally contain the same
mathematical equations. Therefore it is possible to conceive of
opportunity models as adaptions of input-output models.
Input-output models assume that the labor inputs required to
produce a unit of the goods and services demanded are fixed
linear functions over time, given the prevailing technology and
organizations of production. Given these assumptions, it is
reasonable to assume that aggregate demand for occupational labor
is also a fixed linear function of the production needed to meet
the exogenously imposed demand for goods and services. The
treatment of the labor requirement of the economy in input-output
models is similar to the treatment of occupational labor in
opportunity models. The use of industry-by-occupation matrices
that convert anticipated output into demand for occupational
- 15 -
labor is a standard practice among economists.
In order to test the validity and feasibility of the
opportunity model, Harrison has made some preliminary tests on
data from the Special Labor Force Reports on job and occupational
mobility in 1965, 1972, and 1977. Preliminary calculations from
the model suggest that recruitment patterns by occupation are
stable and other types of analysis can be made with this model.
He tested two versions of the opportunity model. One counted job
changes on the diagonal, while the other zeroed out changes on
the diagonal. The first version includes a test for job changes
within the occupational group. The second version does not make
this test and explicitly assumes that the occupation can not fill
increased demand for labor by the occupation by recruitment of
its own members. The tests that Harrison made resulted in the
diagonal movements not being in proportion to the total number of
vacancies in the occupation. He found that most of the movements
along the diagonal differed significantly across the years
tested. The results suggested that the number of job changers
within occupations is not dependent upon the occupational demand
for labor. This could be the effect upon labor mobility or
recruitment due to economic cycles. During economic slowdowns,
due to the increased pressure on the labor force, employers can
be more selective when hiring in terms of requiring more work
experience or experience that is directly relevant to the
occupation. Thus with less demand for labor, the result will be
much lower recruitment from outside the occupation, but the
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possibility of increased recruitment inside occupations. The
results were more consistant for recruitment between occupations
with the diagonal zeroed out. The estimates of the jobs started
as derived by the pooling of the three transition matrices were
more accurate for the version of the model with the zero
diagonal.
The strength of the opportunity model is its ability to
illustrate all the movements in the labor market. The
opportunity model does not treat national occupational structures
as aggregations of tight institutional systems of fixed jobs.
This approach might be thought of as an aggregated internal labor
market model. The model relies upon assumptions similar to
input-output models, so if these assumptions and those of markov
chains are valid (and reasonable) then these can provide a new
and unique way to view the labor market.
The opportunity model has in effect abandoned any attempt to
calculate individual events or the resulting vacancy chains.
Aggregation is a potential weakness in the model. It might be
able to predict the movements in the labor force in some detail
but it does this by aggregation and therefore can not analyze
some of the forces at work that underly this process.
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THE DATA SET
The data for this study is taken from the Panel Study on Income
Dynamics (PSID). The PSID is conducted by the Survey Research
Center, in the Institute for Social Research at the University of
Michigan, Ann Arbor, Michigan. This survey has been conducted
yearly since 1968. I will use data from the years 1969 to 1983.
Its distinguishing characteristic is the tracking of the same
families since the beginning of the survey. Also important is
the fact that as children of panel families form their own
households, they are retained in the survey. Through the use of
weighting, the study has continued to be representative of the
U.S. population and its labor force.
Due to the disproportionate sampling of low income families and
the subsequent dropout rate, weighting of the sample was
necessary. Three basic weight measures were used--the
probability of obtaining an SRC interview, the probability of
obtaining an interview of reinterviewed families, and the
probability of obtaining an interview in the combined samples.
The questionnaire includes questions on housing, utility bills,
commuting, housework, health, occupations, industry, wages,
employment status, size of household, size of house, relationship
of the household members, ages and birth dates.
In 1968, 4802 families were surveyed. Families selected came
from two groups. One was from a cross-section sample of
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dwellings from the contiguous part of the U.S., and the second
from a subsample of families interviewed by the U.S. Census for
the Office of Economic Opportunity (OEO). All of these families
had been interviewed by the U.S. Census in 1966 and 1967. The
selection of low income families for the OEO was made by the
formula $2000 + N(family size) * $1000 or approximately twice the
federal poverty line as defined in 1967. It also excludes
families living outside Standard Metropolitan Statistical Areas
(SMSA) in the Northeast, the North Central and the West.
By 1983 the number of families in the survey had increased to
6852, due to children leaving the household and establishing new
households, which are retained in the sample. In 1983, of the
original families, 10,925 members remained in the sample. Of
these, 325 were away at institutions (school or college, the
armed forces, hospitals, nursing homes and prisons). Since 1968,
5016 children have been born to members and 4386 nonsample
individuals are living in sample families.
The respondents to the sample are from 49 of the 50 states.
Only Vermont is excluded, as is the District of Columbia. There
is a low of one family from Montana, and a high of 649 families
from California. PSID families now also live in Puerto Rico and
11 foreign countries.
Of an estimated 7050 families, 6852 or 97.1 percent were
interviewed. If 55 of the respondents from previous years are
subtracted due to death, illness or institutionalization, or the
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reuniting of a couple, then the response rate is 98 percent.
Quality and Comparison:
The Survey Research Center considers the quality of its data to
be good, due to the high response rate and the low number of
assignments (data corrections, by internal assumption) made by
the Center.
...there is very little year-to-year variation in the
number of assignments we have to make, so the quality
of the data, according to our measure of it, continues
to be good (PSID, p. 3).
Since there has been a lot of attrition from the original
respondents in the survey, there might be some question about it
still being representative. Besides the self evaluation of the
Institute, it is possible to compare the PSID with the Current
Population Survey (CPS). The CPS allows the evaluation of the
PSID in 1980, relative to the CPS, for demographic and income
characteristics. For purposes of comparison refer to: Current
Population Reports, Consumer Income, Series P-60, No. 126, June
1981, and the 1980 data set for the PSID.
There is a minor difference in the way income is reported
between the PSID and CPS surveys. The CPS asks for income
sources for the entire previous calendar year of all household
members, 14 years old and over, present as of the date of the
interview (March). PSID includes in this figure any income from
people who moved in and out during the year. It does not require
that they be living in the household at the time of the
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interview. Income comparisons are made by subtracting this
amount off the income of PSID responding families.
The PSID tends to get higher median income than does the CPS.
There are two important reasons that could contribute to this.
First, the participants in the PSID are "practiced," that is they
do the survey every year and are used to filling out the forms
and are cooperative. Second, there is no affiliation with the
U.S. government which could serve to inhibit responses to the
CPS.
The only major demographic difference between the two surveys
is the greater number of single person households in the PSID.
For the variables age, education, race, and region the
distributions were all within two percent of each other. There
are two reasons there are more single person households. One, by
following families over time it is easier to locate single person
households. The panel nature of the survey means that splitoffs
from the surveyed families are kept in the sample. Two, when
splitoffs return to their original families they are continued as
a separate household (by PSID convention).
Advantages and Disadvantages of the Data Set
The PSID data set is interesting in this study because of the
panel nature of the study. By following the same families and
many of the same individuals not only can occupational demand for
labor be estimated and vacancy chains estimated, but actual
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career paths of individuals can be observed. It is not my intent
to follow individuals in this study. Further work with the data
set could include an analysis of individual career paths and
these could be compared with the estimated vacany chains to test
how close vacancy chains resemble an individual's career.
The data set also includes many variables that can be used for
a more detailed analysis into which types of individuals and what
types of family backgrounds are likely to lead to higher paying
and higher status occupations. These variables include questions
on: mother and father's occupation, mother and father's
education, current family size, types of income, and housing.
This allows an analysis into many background variables that may
play a role in people's job and occupational choices.
It would be possible to ask questions such as, "do children
often work in the same occupational groups as their parents?".
Similar questions about how education passes down from generation
to generation could be asked or to check if people in the same
household work in the same occupation. This could lead to the
exploration of some very interesting -questions that are
sociological but affect the economic and occupational structure.
The disadvantages of the panel nature of the study have to do
with its ability to remain a representative sample of the current
U.S. population after 16 years. Part of this problem of
representativeness is dealt with by the occaisional reweighting
of the sample. But the survey still has a problem having to do
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with migration to the U.S. Because there are no new surveyed
families, newer immigrants are not represented. Another
potential problem is that the PSID follows families, while this
study is concerned with individuals. There is no analysis in
this paper about the concentration in one occupation of all the
working individuals from a member family. This may result in the
aggregate sizes of the occupations not being proportional to the
actual sizes in the U.S.
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RESEARCH CONTEXT
In 1970 Harrison White's book Chains of Opportunity: System
Models of Mobility in Organizations was published. This book
attempted to link sociology, institutional economics, operations
research, and management science in a new way in order to examine
mobility within organizations. White wanted to analyze how
organizations define and constrain mobility. In the last fifteen
years additional research has been done in this field using
White's methodology.
In his book, White more fully defined vacancy chains and
developed a mathematical model to predict their mean length and
distribution. His methodology is also a tool for observing and
analyzing vacancy chains in concrete organizational situations.
White tested his model by predicting the movement of clergy in
three Protestant denominations, and by comparing these
predictions with the actual vacancy chains.
Since White developed his vacancy chain model, this methodolgy
has been used to analyze job vacancies and mobility in other
types of organizations. It has most prominently been applied to
the analysis of internal labor markets. Examples of
organizations with an internal labor market would be civil
service organizations, corporations, trades requiring
apprenticeships, and professions requiring accreditation.
"Internal" is defined to mean administrative rules regulating
recruitment, training, promotion, lateral movement, seniority and
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retirement. Thus the internal labor market is defined by, and
under control of, a firm or other centralized agent. Analysis of
internal labor markets is generally seen in the sociological,
industrial relations, or organizational analysis literature.
Several versions of the model developed by White and incorporated
into internal labor market models have been used to predict the
movement of jobs and vacancies in organizations.
In the fifteen years since the publication of White's book some
important work in this field has been done by Shelby Stewman at
Carnegie-Mellon University. In his latest paper, "Demographic
Models of Organizational Labor Markets" (upcoming in
Administrative Science Quarterly) he reviews the work in the
field since White. His paper offers an overview of this research
and presents his new findings. Stewman's work has focused on
analyzing promotions in police forces and other city
bureaucracies. In this type of analysis, for each job level as
defined in the organization, a multiplier effect is found.
Stewman's research is directly related to White's in that it
examines organizations and vacancy chains created within these
organizations. As a different extension of White's work, I think
it is possible to apply the same mathematical model and
methodology to examining national labor markets, as contrasted
with internal labor markets.
White's model assumes that retirements or job creations open
new vacancies in an organization, starting vacancy chains which
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in turn produce job mobility. Harrison's model makes the same
assumption concerning vacancy chains and job mobility, but in
place of organizations, it substitutes occupations. In both
models, a job multiplier is determined for the
occupation/organizational level. The only way to eliminate
vacancy chains would be to exclusively recruit individuals from
outside the labor force/organization. In White's model the
multiplier affects job mobility in other parts of the
organization; in Harrison's model it affects job mobility in
other parts of the labor market. In both models, mathematically,
this has the same form as the multiplier effect found in
Leontief's input-output models. In White's model, when analyzing
an organization the inside and outside are clear cut, promotion,
demotion and lateral movements are straightforward, and jobs and
their ranking are clearly defined. When analyzing labor markets,
employed and unemployed are clear, but there is no demotion or
promotion, only mobility. There is nothing to prevent one from
ordering the occupations. Finally, both have mean passage time,
or mean number of moves made in the system as a result of the
original vacancy.
There are important reasons for examining the labor market this
way. First of all, most economists do not examine many of the
human factors other than income involved in what motivates people
to work. Sociologists, on the other hand, give less emphasis to
income but examine social economic status (SES), mobility, family
background, and discrimination. Work, in sociological research,
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is usually examined only from the individual's point of view
rather than from a macro level view. Examining labor markets in
this way, using economic techniques and sociological concepts,
transcends some of the limitations imposed by using these fields
separately.
Assuming recruitment patterns can be established as stable, it
is possible to examine other effects upon the labor market. The
patterns can be broken down by region, gender, race, age cohort,
or educational level. By observing these effects upon the
mobility of labor, we can develop a new way to observe the labor
market. The ability to look at internal mobility patterns will
enable us to see how job moves affect other parts of the labor
market. The methodology I am using will allow me to track
recruitment patterns by any of these groups. Thus the outcomes
in the labor market of different demographic characteristics can
be followed. The analysis I will use will permit a more thorough
look at the dynamics inside the labor market than we usually get
from a micro-economic analysis, or from a sociological
perspective.
This model has only been used in this context by Harrison. The
significance of this markov model of the occupational labor
market is the ability to observe the structural limitations upon
occupational and job mobility, such as professional requirements
that are barriers to entry. It is a common practice by policy
makers to discuss how changes in the economy affect the
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availibility of jobs, but not to discuss effects of these changes
upon those already in the labor market. Explicit and implicit
structures in the labor market affect the career choices of those
in the labor market and regulate the points of entry for the
unemployed who wish to enter. This view of the labor market
might better inform the policy maker on how and where to create
jobs, as a result of the effects of mobility.
In order to analyze the normal recruitment pattern in the labor
market, so that differences over time or other variables (such as
race or gender) can be observed, a model must be able to observe
these types of movements. The Harrison opportunity model allows
the observation of recruitment patterns, observation of the
patterns over time, an ability to observe demand and supply of
labor, and the ability to calculate the multiplier for the entire
system.
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THE Q MATRIX
This paper represents a preliminary test of the ability of the
opportunity model to estimate the number of job entrants into
each occupation, and the number of moves made in the system.
This will involve using a Q matrix (see chapter on the model) on
the PSID data set (see chapter on the data set).
In Harrison's test of the Q matrix on CPS data, all the
predicted number of entrants to each occupation were within 5% of
the observed numbers. With this data Harrison found that most
differences between cells off the diagonal were insignificant at
the 5% level. That is, M(t) (predicted vacancies), was estimated
by the equation D(t) (the first cohort of arrivals) times the
multiplier (I - Q)~ (for furthur details see chapter on the
model). If opportunity models are to be widely used as policy
making tools then the Q matrix must be stable in order to predict
changes in the labor market.
Stability can be tested by comparing the Q matrices from all
the years surveyed against their standard errors. Another test
of stability is to compare an aggregate matrix with each of the
yearly matrices. This is where a yearly survey has some
advantages. With the estimates of movements in the labor force
made at five year intervals, Harrison found that there was
relative stability in most of the cells. Most differences
between the cells with larger variations were partly attributable
to changes in the definition of the occupations by the Census
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between two of the periods surveyed
Due to the choice of occupational categories used by the PSID
for some of the early years, it will only be possible to test for
stability in a general way. For the years 1968 to 1975 the PSID
used a one (1) digit coding of occupations that combines more
generally accepted occupational categories. They are as follows:
(1) professional, (2) managerial, (3) sales and clerical, (4)
craft, (5) operatives and transport, (6) service, non-farm labor
and farm labor, (7) farm owners, (8) protective service,
military, and miscellaneous. From 1976 to 1980 PSID used a two
(2) digit code that lends more flexibility to the analysis. From
1981 to 1983 the survey used the same three (3) digit codes as
the U.S. Census. Due to the relatively low number of people in
some of the occupations, such as farming, and the use of
weighting to get the correct proportions relative to the U.S.
population as a whole, some of the transition probabilities in
the sparse cells will not be accurate. This means that some of
the occupations will appear to have large changes in their yearly
recruitment patterns. It will have a greater effect on the
pattern of exiters from these cells, where the pattern will
appear to jump around.
In order to test stability over the whole 15 years, I ran the
model with the the same eight by eight matrices for the entire
period. From 1976 on I ran a more detailed 13 by 13 matrix, in
which it was easier to interpret the categories. The categories
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in the 13 by 13 matrix are: (1) professional, (2) managerial, (3)
sales, (4) clerical, (5) craft, (6) operatives, (7) transport,
(8) unskilled labor, (9) farm, (10) farm labor, (11) protective
service, (12) service, (13) private household service. I will
examine whether the unskilled labor and service occupations are
growing in size, and how many workers are staying vs. leaving.
Opportunities will appear in the tables as the percent of
vacancies filled by workers from other occupations. Besides
analyzing where labor and service workers find opportunites I
will analyze the opportunities available in the labor and service
occupations for workers from other occupations. I also will
present some descriptive statistics on occupational groups by
age, education, income and race.
Results of the Eight Category Matrix
In this section I analyze the stability -of occupational
mobility in the labor force using two different matrices. The
reason for testing an 8 by 8 matrix is the possibility to observe
stability over a longer time period. Therefore the 8 by 8 matrix
covers the whole time period involved while the 13 by 13 matrix
covers 1976-1983. What follows are the results from analyzing the
8 by 8 matrix.
The aggregate Q matrix for the 8 by 8 matrices are presented in
Table 1. The 15 matrices for each of the years appears in the
appendix. The calculation of the Q matrix is made by first
calculating the vacancies that appear in the labor market. This
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calculation is made by surveying the working population for job
starts, and moves. With each move it is fair to say that there
was a vacancy. Once these are determined the matrix is
transposed to get the movement of vacancies rather than people.
Next the diagonal is zeroed so that we can calculate the
probabilities of recruiting those outside the occupation. The
numbers are then summed across rows adding those outside the
labor force who entered during the year. Lastly, the row cells
are divided by the row marginal.
TABLE 1: The Aggregate 8 by 8 Q Matrix
Outside Prof. Mngr. Sales/ Craft Oper./ Labor
Cler. Trans. Service Farm Misc. rowsum
P 0.330 0.000 0.189 0.223 0.076 0.044 0.106 0.001 0.025 74820
M 0.123 0.210 0.000 0.244 0.161 0.068 0.080 0.010 0.004 93704
S 0.419 0.111 0.190 0.000 0.046 0.089 0.080 0.006 0.020 140822
Cr 0.140 0.070 0.143- 0.071 0.000 0.399 0.140 0.007 0.030 86789
Op 0.243 0.021 0.050 0.102 0.301 0.000 0.250 0.007 0.024 108181
LS 0.477 0.051 0.043 0.104 0.096 0.197 0.000 0.024 0.018 132687
F 0.373 0.057 0.170 0.065 0.072 0.036 0.217 0.000 0.009 6626
M 0.203 0.125 0.033 0.214 0.099 0.178 0.146 0.001 0.000 9250
In the professional occupation, between 1968 and 1983, 33.1% of
vacancies were filled by those who were defined as outside the
labor force (unemployed, full time students, housewives, and
unofficially unemployed). In three of the years, recruitment of
this group makes up over 40% of all professional recruits, and it
is always the largest cohort of recruits to professional
occupations. This would seem to confirm an intuitive notion that
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the professional occupations require more training and therefore
many positions would go to college or professional school
graduates. The second largest groups of recruits come from
managerial workers (18.9%) and sales/clerical workers (22.8%).
The remaining occupations are recruited in much lower numbers:
7.6% by craft workers; 4.4% by operative/transport workers; 10.6%
by labor/service/farm labor workers; 0.1% by farmers; and 2.5% by
miscellaneous. This would indicate that service workers have few
opportunities to move into the professional occupations.
Between 1968 and 1983, the occupation that received the largest
number of opportunities in the managerial occupation was
sales/clerical (34.4%). In the more detailed matrix it will be
possible to determine if most of the recruitment for managerial
positions come from sales or clerical occupations. A middle
range of recruitment to fill managerial positions is: 12.3% of
the vacancies were filled by those outside the labor market,
21.1% by professional workers, 16.1% by craft workers. Although
recruitment of those from outside the labor market falls into a
midrange catagory of recruitment, managerial occupations (by
percent of vacancies filled, not the total number of positions)
are the lowest recruiters of those outside the labor market. The
remaining occupations all fall into a low category of
recruitment, 6.8% by operative/transport workers; 8% by
labor/service/farm labor workers, 1% by farmers, and 0.4% by
miscellaneous workers.
- 33 -
Between 1968 and 1983, the largest cohort of recruits to fill
vacancies in sales/clerical (41.9%) were by those from outside
the labor market. These occupations are where many women work or
start careers and it is not surprising that there are such a high
number of recruits in this occupation. Since the role of women
in our society makes them primarily responsible for caring for
families, many women leave and reenter the labor market several
times. Since women also tend to be concentrated in the clerical
occupations, this might be a contributing factor to the high
recruitment rates of those outside the labor market by
sales/clerical. A mid range of recruitment is formed by
professional workers (11.2%), managerial workers (18.9%), by
operative/transport workers (8.9%), and by labor/service/farm
labor workers (11.8%). A low group is made up of, 4.6% by craft
workers, 0.6% by farmers, and 2% by miscellaneous workers.
In craft occupations, between 1968 and 1983, the largest group
of recuits was 39.9% by operative/transport workers. There seems
to be a large amount of occupational changes that go between
these two groups. A middle range of recruitment is made up of:
13.9% by vacancies were filled by those outside the labor market,
14.3% by managerial workers, 7.2% by sales/clerical workers, and
14% by labor/service/farm labor workers. A low range is made up
of: 6.9% by professional workers, 0.7% by farmers, and 3% by
miscellaneous workers.
In operative/tranport occupations, between 1968 and 1983, the
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high range of recruitments to fill vacancies was filled by: 30%
by craft workers, 25.1% by labor/service/farm labor workers, and
24.3% those outside the labor market. The high recruitment of
craft workers to operative/transport seems to be reciprocal
recruitment. There are some craft occupations, such as carpet
layers, and operative occupations, such as dress makers and
seamstresses, (but not factory), that could go in either
category. But due to the necessity of making some type of
occupational boundary some workers are bound to continuously
switch occupations by making job changes in closely related
areas. Sales/clerical workers, 10.1%, made up the middle range.
The four remaining occupations of managerial workers,
professional workers, farmers, and miscellaneous workers made up
only 10.5% of the recruits to operative/transport occupations.
In labor/service/farm labor occupations, between 1968 and 1983,
47.7% of the available opportunities were filled by those from
outside the labor market, by far the largest group of recruits.
A middle range is made up of, (10.4%) sales/clerical workers,
(9.7%) craft workers, and (19.7%) by operative/transport
workers. A small number of vacancies are filled by professional
workers, managerial workers, farmers, and miscellaneous workers.
In farming, between 1968 and 1983, the largest group of
recruits (37.3%) to fill vacancies were those from outside the
labor market. This large group of entering farm owners could be
children of farm owners who inherit farms, otherwise it is hard
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to understand how so many from outside the labor force can afford
to buy farms. A middle range of recruits is from (17%)
managerial workers, and (21.7%) from labor/service/farm labor
workers. It is not surprising to find farm labor in one of the
larger group of recruits. The remaining occupations
(professional workers, sales/clerical workers, craft workers,
operative/transport workers, and miscellaneous workers) fill
about 25% of the vacancies.
In miscellaneous, which is mostly comprised of protective
service occupations, between 1968 and 1983, there are three
occupational groups that make up most of the recruits. 21.4% of
vacancies were filled by sales/clerical workers, 20.4% of
vacancies were filled by those outside the labor market, 17.8% by
operative/transport workers, 12.5% by professional workers, 9.9%
by craft workers, and 14.6% by labor/service/farm labor. The
remainder of the vacancies were filled by mangerial workers and
by farmers.
A Look at the Labor/Service/Farm Labor Workers
In the matrix it is possible to observe the recruitment of
labor in two ways relative to the occupational category
labor/service/farm labor. One method is to observe the usual
occupational pattern of workers recruited. The second is to
observe the opportunities for labor/service/farm labor in the
other occupations.
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All the calculations I made are for the years 1969 to 1983. In
the table below all the recruitment rates for each profession
into labor/service/farm labor appear. This occupational group
fills almost half its demand for labor from outside the labor
market. The greatest percent of employed recruits comes from
operative/transport (19.7%), sales/clerical (10.4%), and craft
(9.6%). Recruits from professional (5.1%), managerial (4.3%),
farm (1.4%), and miscellaneous (1.8%) are consistently low.
Recruits into labor/service/farm labor make up 20.3% of all the
moves made.
It is difficult to draw conclusions about the recruitment
patterns of labor into this occupational category from the 8 by 8
matrix. The broad definition of unskilled labor and service
occupations put together in one category seems to be the cause of
this difficulty. Nonetheless, this category is an occupation
that provides many opportunities for those outside the labor
market. It seems that the large recruitment of
operative/transport workers into this category might also be
reflected in a large recruitment into unskilled labor, were that
a separate category. The recruitment of sales/clerical into this
category would seem to reflect the movement of these workers into
service occupations.
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Table 2: Recruits to Labor/Service/Farm Labor
Yr. Outs. Prof. Mngr. Sales/ Craft Oper./ Farm Misc. # Vacancies
Cler. Trans. in labor/service/
farm labor
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82 -4.3% 4.6% 0.1% 15.1% 11.3% 15.8% 2.5% 0.0% o,396
Labor/service/farm labor workers made up 15.6% of the labor
force in 1969, while in 1983 this number shrunk to 15.1%. Out of
all the workers who changed occupations from 1969 to 1983,
labor/service/farm labor workers made 11.4% of the moves. Using
the weighted N, during this period 132,687 workers were recruited
to fill vacancies, 63,355 from outside the labor force and 69,332
from other occupations; while 143,470 workers left the
occupation, 74,178 for new opportunities (jobs), and 69,292 left
the workforce. The net is -10,783, -4,846 from job changes, and
-5,937 from/to outside the labor market.
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All the figures indicate that labor/service/farm labor workers
are receiving a disproportionately small number of the
opportunities available for changing occupations, relative to
workers in other occupations.
Table 3. 1969-83 Net Arrivals & Departures From:
Labor/Service/Farm-labor)
ARRIVALS DEPARTURES NET
to/from other 69,332 74,178 -4,846
occupations
to/from 63,355 69,292 -5,937
outside
total moves 132,687 143,470 -10,783
Labor market arrivals by year into labor/service/farm-labor
range from a high of 6,882 in 1976 to a low of 2,863 in 1970.
Labor market exits from the occupation range from a high of 7,851
in 1977 to a low of 3,260 in 1976. Recruitment of workers from
other occupations to fill vacancies ranges from a high of 8,581
to a low of 546. Departures to other occupations by
labor/service/farm-labor workers range from a high of 13,616, to
a low of 6,296. Total vacancies in the labor market range from a
high of 64,355, to a low of 35,846. While labor/service/farm
labor vacancies as a percent of vacancies in the labor market
range from a high of 24.3%, to a low of 17.4%. (For a complete
yearly breakdown of table 3 and the labor market moves described
above, see appendix).
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Results of the Thirteen Category Matrix
In this section I analyze the 13 by 13 matrix. As with the 8
by 8 matrix, I will analyze the stability of occupational
recruitment of labor. This analysis will be a more thorough
analysis than in the 8 by 8 matrix, because of the more detailed
breakdown of the labor market; I will also include descriptive
statistics in this section.
The reason for testing a 13 by 13 matrix is the ability to
observe a more detailed and logical occupational breakdown over
the time period from 1976 to 1983. From 1976 to 1980 the PSID
listed 27 separate categories, and since 1981 the survey has used
the same occupational groupings as the U.S. Census. The test of
the Q matrix using the PSID survey might be a precursor to larger
tests with yearly CPS data.
The aggregate Q matrix for the 13 by 13 matrixes is in table 4.
The 13 matrixes for each of the years can be found in the
appendix. There is no difference in calculation of the Q matrix
in the 13 by 13 matrix from that done in the 8 by 8 matrix.
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The Aggregate 13 by 13 Q Matrix
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In the professional occupation, between 1976 and 1983,
majority of recruits to fill vacancies were those
the labor market (31.2%) and managerial workers
from outside
(25.2%).
second middle level group of recruits were: 14.8% from clerical
workers, 9.2% from craft workers, and 8.9% from service workers.
The remaining vacancies were filled by sales workers,
operative workers, by transport workers, by unskilled labor
workers, by farm owners, by farm labor, and by protective service
workers. This would indicate that service workers and unskilled
laborers have few opportunities to move into the professional
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Table 4:
occupations.
Between 1976 and 1983, in the managerial occupation, it appears
that recruitment was spread out amongst a wide range of
occupatio
tendencie
workers
managers
sales wor
sales rel
vacancies
professio
workers,
ns. This could be the result of two reinforcing
s. The first is a preference to hire experienced
into management positions. The second is to hire
familiar within the area they will manage. This means
kers become who become managers usually manage sales in
ated areas. The recruitment pattern is: 14.0% of the
were filled by those outside the labor market, 19.5% by
nal workers, 14.9% by sales workers, 20.4% by clerical
and 16.6% by craft workers. The remaining occupations
make up a small percentage of the recruits: 3.2% by operative
workers, 2.4% by transport workers, 1.9% by unskilled labor
workers, 0.4% by farm owners, 0.0% by farm labor workers, 0.3% by
protective service workers, and 6.5% by service workers. This
would indicate that service workers and unskilled laborers have
few opportunities to move into managerial occupations.
Between 1976 and 1983, most recruits to the sales occupation
came from two groups. 31.6% of the vacancies in the sales
occupation were filled by those from outside the labor market,
and 27.5% by managerial workers. The only occupation to fall
into a middle category is clerical workers who made up 18.2% of
recruits. The remaining occupations were all recruited in small
percentages to fill the available vacancies.
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In clerical occupations, between 1976 and 1983, 40.1% of
vacancies were filled by those from outside the labor market. No
other category came close to filling- this percentage of the
vacancies available. There is a low-middle group made up of:
11.0% by professional workers, 15.9% by managerial workers, 10.1%
by sales workers, and 9.5% by service workers. A low group of
occupations was: 4.2% by craft workers, 5.8% by operative
workers, 1.2% by transport workers, 1.8% by unskilled labor
workers, 0.2% by farm owners, 0.1% by farm labor workers, and
0.1% by protective service workers. Again the high recruitment
of those from outside the occupation might be due to the high
percent of women working in clerical occupations.
In craft occupations, between 1976 and 1983, the highest group
of recruits came from operative workers (29.1%). A second large
group of recruits came from outside the labor market (17.4%) and
managerial workers (15.8%). Unskilled laborers (8.4%),
professional workers (8.8%), transport workers (5.8%), service
workers (5.5%) and clerical workers (6.2%), represent a
low-middle range. The remaining vacancies were filled from the
other occupations. In this more detailed matrix it is clear that
there is some crossover between operative and craft workers.
In operative occupations, between 1976 and 1983, the largest
group of recruits came from two places: 30.6% of its vacancies
were filled by those outside the labor market, and 29.0% by craft
workers. A middle group of recruits was made up of unskilled
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labor workers (11.9%) and service workers (8.0%). The other
occupations filled the remaining vacancies. The.high recruitment
of craft workers is an indication of a crossover between craft
and operative occupations. Operative occupations recruit more
from outside the labor market than do craft occupations.
In transport occupations, between 1976 and 1983, 20.1% of its
vacancies were filled by those outside the labor market, 18.6% by
operatives, and 18.2% by craft workers. This represents the
majority of recruits to transport occupations. A second group of
recruits came from unskilled labor workers (10.5%) and managerial
workers (9.1%). The relatively high percentage of managerial
recruits seems counterintuitive.
In unskilled labor occupations, between 1976 and 1983, the
largest group of recruits came from operative workers (26.2%) and
from outside the labor market (22.3%). A middle level of
recruitment came from craft workers (16.7%), clerical workers
(7.8%), and transport workers (7.6%). Remaining recruitments
came from the other occupations. It appears as though operative
workers come to unskilled labor occupations in search of
temporary employment.
In farming, between 1968 and 1983, 44.7% of vacancies were
filled by those outside the labor market. This comprises by far
the largest group of recruits to farming. A second group is made
up of farm labor workers (15.3%), by professional workers (12.2%)
and by managerial workers (10.3%). The other occupations have
- 44 -
small shares of the remaining recruitment. As in the 8 by 8
matrix, it appears as though most of the outside recruitment to
farming would be inheritors of farms.
Between 1976 and 1983, 28.3% of vacancies in the farm labor
occupation were filled by those outside the labor market, 17.4 by
craft workers, 16.3% by unskilled labor workers, and 14.7% by
farm owners. A middle group of recruits came from operative
workers (8.8%) and transport workers (8.2%). The remaining
occupations were recruited to fill small shares of the
opportunities available in farm labor.
In protective services, between 1976 and 1983, 28.7% of
vacancies were filled by service workers and 26.0% by those
outside the labor market. This constitutes a majority of the
recruits to protective services. Of the opportunities available
in this occupation, no other group of workers even filled 10.0%
of the vacancies. It appears as though there is some crossover
between service occupations and protective service occupations.
In service, between 1976 and 1983, 58.1% of vacancies were
filled by those outside the labor market. The only other
occupation to approach a 10.0% share of the recruitment is
clerical (9.2%). This may be due to the fact that some service
occupations have a lot of clerical tasks.
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A Look at the Labor and Service Workers
In this matrix it is possible to observe the recruitment of
labor in two ways relative to the occupational categories labor
and service. One method is to observe the usual occupational
pattern of workers recruited. The second is to observe the
opportunities for unskilled labor and service workers in the
other occupations.
All the calculations I made are for the years 1976 to 1983. In
the table below are the recruitment rates by occupation for
workers entering into the unskilled labor occupation. Labor
fills 22.3% of its vacancies from outside of the labor market.
The greatest percent of recruits comes from operative (26.2%),
and craft (16.7%). Recruits from clerical (7.8%), transport
(7.6%), and service (7.9%) are what might be called the middle.
Recruits from professional (1.0%), managerial (4.4%), sales
(1.2%), farm owners (2.4%), farm labor (2.6%), and protective
service (0%) were consistantly low.
Private household workers made up such a small proportion of
the labor market that they had no effect upon most of the other
occupational groups.
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Table 5: Recruits to Unskilled Labor
Year Outs. Prof. Mngr. Sales Cler.
22.3%
23.9%
15.1%
31.3%
26.4%
16.7%
19.6%
0.2%
5.7%
0.0%
0.2%
0.0%
0.0%
1.2%
0.2%
1.4%
3.1%
0.0%
7.0%
11.3%
7.8%
1.8%
0.7%
0.1%
0.0%
0.1%
0.1%
5.7%
5.6%
5.0%
7.7%
5.3%
10.9%
7.1%
14.0%
Craft Oper. Trans. Farm
16.9%
12.8%
19.8%
20.5%
12.3%
16.6%
19.0%
26.4%
35.6%
26.1%
23.A%
23.4%
24.2%
23.0%
6.4%
10.1%
12.1%
9.3%
5.8%
2.9%
'5.6%
5.4%
1.6%
0.9%
3.9%
3.1%
0.0%
0.0%
Farm
L b
0.8%
1.0%
5.7%
2.8%
1.8%
5.8%
1.2%
Prot. Serv. # Vacancies
0.0%
0.0%
0.0%
0.0%
0.0%
0.4%
0.0%
12.2%
2.7%
9.3%
3.2%
4. 1%
14.9%
2.7%
2,806
2.192
2,119
1 .875
2.328
1 708
1.844
Out of all
5.7% were in
the vacancies in the labor market from 1976 to 1983,
unskilled labor. Using the weighted N, during this
period 14,872 workers were recruited to fill vacancies,
from outside the labor force and 11,901 from other occupations;
while 15,966 workers left the occupation, 12,447 for new
opportunities (jobs), and 3,519 left the workforce. The net is
-1,094 from job changes, and -548 from/to outside the labor
market.
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2,971
a or in Unskilled Labr
Table 6. 1976-83 Net Arrivals & Departures From:
Unskilled Labor
ARRIVALS DEPARTURES NET
to/from other 11,901 12,447 -538
occupations
to/from 2,971 3,519 -548
outside
total moves 14,872 15,966 -1,094
Labor market arrivals by year into unskilled labor range from a
high of 627 in 1976 to a low of 239 in 1979. Labor market exits
from the occupation range from a high of 797 in 1981 to a low of
335 in 1977. Recruitment of workers from other occupations to
fill vacancies ranges from a high of 2,179 to a low of 1,422.
Departures to other occupations by unskilled workers range from a
high of 2,136, to a low of 1,388. (For a complete yearly
breakdown of Table 6 and the labor market moves described above,
see appendix).
All the calculations I made are for the years 1976 to 1983. In
the table below are the recruitment rates by occupation for
workers entering into the unskilled labor occupation. Service
fills 58.1% of its vacancies from outside of the labor market.
The greatest percent of occupational recruits comes from clerical
(9.0%). Recruits from all other occupations are consistently
low.
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Table 7: Recruits to Service
Year Outs. Prof. Mngr. Sales Cler. Craft Oper. Trans. Farm Farm Prot. Unisk.
Labor Labor
78.3% 3.3% 1.5% 0.9% 5.0% 5.1% 1.5% 2.5% 0.0% 0.0% 0.2% 1.9%
48.7% 10.2% 11.2% 1.9% 7.8% 7.6% 7.7% 0.1% 0.0% 1.0% 0.0% 3.5%
51.3% 7.1% 4.1% 0.0% 14.3% 7.3% 9.6% 0.0% 0.0% 0.0% 4.1% I.
54.5% 7.7% 5.4% 1.8% 8.9% 3.6% 7.8% 2.7% 0.0% 0.2% 4.0% 3. 47
55.7% 7.9% 8.5% 1.8% 9.8% 7.8% 3.3% 2.0% 0.0% 0.1% (.5% 2.47
58.7% 10.9% 4.0% 1.3% 7.1% 4.8% 7.0% 2.9% 0.0% 0.0% 0.6% 2.9%
52.8% 6.6% 5.4% 1.9% 13.7% 7.4% 5.9% 2.8% 0.0% 0.0% 1.0% 2. %
Of all the vacancies in the labor market from 1969 to 1983,
13.5% were in the service occupations.
during this
Using the weighted N,
period 35,517 workers were recruited to fill
vacancies, 20,645 from outside the labor force and 14,872 from
other occupations; while 40,634 workers left the occupation,
19,352 for
workforce.
new opportunities (jobs), and 21,282 left the
The net is -5,117, -4,480 from job changes, and -637
from/to outside the labor market.
Table 8. 1976-83 Net Arrivals & Departures From:
Service Workers
ARRIVALS DEPARTURES
to/from other
occupations
to/from
outside
total moves
# Vacancies
in Service
7,004
3,841
5,.667
5,72 1
1, 925
3,621
3.718
14,872
20,645
35,517
NET
19,352
21,282
40,634
-4,480
-637
-5,117
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Labor market arrivals by year into service occupations range
from a high of 7,004 in 1976 to a low of 3,621 in 1981. Labor
market exits from the occupation range from a high of 8,673 in
1978 to a low of 3,718 in 1982. Recruitment of workers from other
occupations to fill vacancies ranges from a high of 2,994 to a
low of 1,495. Departures to other occupations by service workers
range from a high of 3,666, to a low of 1,640. (For a complete
yearly breakdown of Table 8 and the labor market moves described
above, see appendix).
Descriptive Statistics
65.6% of the men in the PSID survey, and 48.9% of the women,
work. The mean income for men is $7729 and for women $2814.
These income figures might seem low but this is in part due to
the inclusion of people who are not working. The lower figure
for women is mostly due to the prevalance of women working part
time.
The occupational breakdown is also partly responsible for the
higher mean income of the male labor force. The working male
population is concentrated in the higher paying occupations. In
the population of working men the largest occupational group is
managerial (19.6%), followed by craft (18.6%), and professional
(17.1%). Few men are found in low paying occupations, almost
none in private household service, and 0.9% in service.
Working women make up 48.9% of the female population. The
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largest concentration of working women can be found in sales
(23.9%), clerical (14.6%), and professional (16.5%).
Surprisingly, 19.2% of working women are in operative
occupations. Women make up a disproportionately small share of
managerial, protective service, farm, labor and craft
occupations. Women make up a disproportionatly large share of
private household service, service, and sales occupations. Women
do not constitute a majority of the clerical occupations. Women
might be disproportionately represented as secretaries but there
are many male dominated occupations that fall under the heading
clerical. Some of these are: mail handlers, mail carriers,
dispatchers, estimators, real estate appraisers, etc.
The only occupation in which median income for women is higher
than for men is in farm owners. This is probably due to the low
number of women in this category in the PSID survey. A possible
distortion is due to weighting. The highest mean salary is in
the protective service occupation and the lowest in farm owner.
For education the categories are 0 to 11 years, 12 years or 12
years plus non academic training, and 13 or more years of
schooling (any college through advanced degrees). For the male
population 35.5% are in the lowest category, 33.1% in the middle
category, and 30.6% in the highest category. For the female
population, 50.1% are in the lowest category, 34.3% in the middle
category, and 15.2% in the highest category.
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CONCLUSION
One of the clearest conclusions from this study is the
difficulty of doing research in new areas. Firstly, there is
little literature or past written history to refer to. Secondly,
the computer and experiential knowledge is either not available
or is something to be learned in small steps. Nonetheless, the
rewards for learning how to apply the methods, and the new
intellectual tools, make new research very exciting and valuable
both professionally and personally.
For all the reasons stated above I could not hope to
investigate in one semester all the areas of personal interest.
That is, to conclude a full test of the opportunity model, and a
full analysis of the underlying patterns of recruitment by
occupation. However, I can conclude that this methodology could
provide a rich area for future research.
I have made some initial tests on the stability of the Q
matrix. The Q matrix is the essential part of the job
multiplier, where the stability of recruitment patterns can be
observed. Without doing any statistical tests, and by observing
the yearly recruitment patterns and comparing them with the
aggregate Q matrix, there seems to be a relative pattern of
stability in the recruitment patterns.
Certain trends are clear from observing the normal recruitment
patterns of occupational labor. One is that all the occupations,
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except for craft and managerial, fill a substantial percentage of
their vacancies with recruits from outside the labor force.
Additionally, according to the data from the PSID survey, both
unskilled labor and service occupations are suffering a net loss
of workers over the period being studied. More people are making
their way out of these occupations into other areas of the labor
market.
Further pursuit of research in this type of labor market
analysis would require the development of statistical tests on
the Q matrix. It is possible to do statistical tests either on
the Q matrix as whole or on the individual cells in the Q
matrix. A statistical test on the whole Q matrix would be the
test that compares each year's differences with aggregate Q
matrix. If the differences were not statistically signifigant
than it would be possible to conclude that the Q matrix as a
whole is stable. Testing of the cells would allow analysis of
stability of recruitment for each of the occupations within the
labor market.
The Q matrix I analysed is the one with a zero diagonal. With
the matrix only the moves into an occupation are analyxed, not
the moves within the occupation. This allows the observation of
recruitment to the occupation from outside the occupation. The
figures given are probabilities based on one. In the 13 by 13 Q
matrix for every 1000 new recruits to labor 447 will be expected
to come from outside the labor market, 122- from managerial
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workers, 103 from profesional workers and so on. All the Q.
matrices can be read this way. The actual cell numbers (except
for the diagonal) can be obtained by dividing the row sum by the
percentage in the Q matrix cell.
After statistical testing for stability, the next step is to
calculate the multiplier. This is done by subtracting the Q
matrix from the inverse matrix and taking the inverse of the
resulting matrix, (I - Q)~1 . The mean passage time, or average
number of moves made in the system for each vacancy, can be
calculated by post multiplying the multiplier by a column vector
of l's.
By multiplying the multiplier above by the demand for labor by
occupation, which is a row vector, we get M(t), the number of
opportunities created. If we use the aggregate matrix to make
this calculation then we get an estimated M(t). If we wait to
collect information on the exact Q matrix (this could take years)
then it would be possible to get the actual M(t).
From this it should be clear that the more stable the Q matrix,
the better are the estimates made of M(t), the total number of
opportunities generated in the system. It would also be possible
to run tests using estimated D(t), demand for labor. This means
it could be used as a policy analysis tool. When attempting to
develop an area economically, the projected mix of new industries
would have an estimated demand for labor which could also be
estimated by occupation. This D(t) could be run through an
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opportunity model with an aggregate Q matrix to get a look at the
effect upon the labor market. This would require estimation of
regional Q matrices, multipliers and mean passage times. The
main idea is to test if regions have the labor force necessary to
fill positions in the projected future economy or if it will be
necessary to attract a different labor force or provide training
for those already present.
It is investigation into how opportunity differs accross
demographic groups that explains where stability in the Q matrix
comes from. This model may make accurate estimates of labor
mobility but it can give nothing other than an aggregate picture
that leaves unobserved the underlying processes.
In order to perform this type of analysis it is necessary to
collect information on the mobility of labor. The essential
element is the Q matrix. But with most surveys it is possible to
look at more information than just occupation. Therefore
seperate analysis can be made on different types of demographic
groups. This permits a more detailed look at career
opportunities of women, blacks, etc., but also how education and
age can affect the recruitment of labor. An interesting analysis
would be to differentiate according to these characteristics
about who stays and who leaves different occupational groups.
Linked with the above analysis this more detailed look at the
labor force can provide large areas of untested labor market
research.
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In this study I have used the PSID survey. The advantages are
that it follows the same families for the whole period of the
study. This could permit the extraction of individuals to
compare their careeers with the aggregate estimates of labor
mobility. The drawback of the study is that it has not drawn a
fresh sample of families since 1968. Therefore it might no longer
be representative of the U.S. population. Elements of the
population that are difficult to follow have probably left the
sample, and there can be no sample of new immigrants. These
groups may be small but we have lost any opportunity to follow
them. The survey used weighting to make up for some of its
deficiencies, however relatively low numbers of people in some of
the occupational cells could lead to distortions in the Q matrix
when people move. When one person moves from a highly weighted
cell this appears as many moves. The more stationary people
remain in the PSID survey the more accurate is the weight applied
to them.
In conclusion, this study is presented as an initial
undertaking in the pursuit of new methodological tools which can
improve our understanding of the labor market, and of models to
improve policy making.
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Yearly figures for unskilled and service workers
Unskilled Labor
in movers
year outside inside Total
1976
1977
1978
1979
1980
1981
1982
total
627
523
320
239
614
286
362
2971
2179
1669
1799
1714
1422
1482
1636
11901
out movers
outside inside total
2800
2192
1875
1875
2328
1708
1844
14872
443
335
484,
460
364
797
636
3519
1787
2136
2112
1643
1845
1636
1388
12447
2230
2471
2496
2103
2209
2433
2024
15966
Service Workers
in movers out movers
outside inside total
5485
2847
2908
3117
2188
2126
1974
20645
1519
2994
2759
2604
1737
1495
1764
14872
outside inside total
7004
5841
5667
5721
3925
3621
3738
35517
2490
3574
5131
2723
2664
2727
1973
21282
3079
3666
3542
1640
3356
2324
1745
19352
5569
7240
8673
4363
6020
5051
3718
40634
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